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mx$)^y)K L<{±1 7 5. 1 kA/m (2, 200Oe) - 222. 9k 
A/m (2, 8 0 0 Oe) X$>^o V^mumit:^^ 1 . Ay-^^-^mx.^ 
^i-^fi. 15 9. 2kA/m(2, 0 Q 0 O e) \iX±.\z-t ^ :l ti)mt L^^o 
mt} (Hc) (i. *»-9->rX (;KS.«I?) . ^^xm<7)a«i:». 7C^<7)fiJfe 

i9W«-ei=^o S&M'fb (<t s) (i. 4 0-8 
OA • mVk g (4 0-8 0 emu/g) -e^)^o l&fnM ( tr s ) (ii^^^:^ 
*^^*fSLv^7&^ M*iT-tI=^^J5tVh$ < ;i^M(p];6?^>^o mm^t (<r s) 5JC^ 

[0 0 5 0] 

^LTo. 1-1 o%x^ho msLW(r>^mi6^^\zm.'^x-h^o a#4 - 1 2 
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^-v: 21/ 



, .if"; -7 - J; 19 ftilil75»^^^) ^ ^^^'ii-^ 0 . 0 1-2. 0 %i)mi£^^o 
[0 0 5 1] 

5Mi47^:^H^B7i^^ h^*(7)^stLT{i. (1) mit^^')^^ -mm- 
Lfjf^ 1 0 0 x:\>x±.x-WLmi}mLtz^ikm'^ • • m lt^^-'; a -7 ^i. 7 h 

^gH^H^^^If^TKS^RJSri. (3) /•^"'j ■>A-7^^^ Mi.^#Stav#vR^T;i-* 

- 1 0 %Xh «9 ^MM^ife-t- 1 JJ&JiS^'t ^<7)i|ri'^J<7)^^7&5 1 0 0 m g/m2 
J^Tt;^ (9^?^ Lv^o ^m.n.^M\Z\.f^x^^(D^ Ca. Fe> Ni. Sr^ 

[0 0 5 2] 

ffl v ^ ^ It -^^J L T {± ^i^' 'J -7 1^ ^ >' m^. ^° ^ X ;v.^.^Ji&. --K 'J 
^^~}Vfj:}^(D 7^° If - T ;i/ ^ 7 - ^v^JJg ^ /i- m^** v > ti^iJcco^Sg 
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[0 0 5 3] 

O3M. -SO4M. -PO (OM) 2> -OPO (OM) 2> -COOM. >NS 
O3M. >NRS03M. -NR1r2, -N + R1r2r3x-^ t 7{)S^-2>o ZZX'M 
(i7K^3l«iNa. Km(OT )l^iJ R(iT;l^^V>X. r1. r2, R3{iT 

)i'^)\^mXii^ KnJr vT;l^^;v*X{i7K^> X(iC 1 . B r^cDy^uyyxh 

ho ^^n^(D'umm<Dmt\ 0-2 o 0;« e a/g-hmi l<. 30-120 

[0 0 5 4] 

^dtWi Lv^o Lv^fifiO. 1 ~2me q/gT'^b-So 

IS^^JO^T-*{im»¥^^53^T-»T' 10, 000-200, 000 ii^^ t < 
. 20, 000-100, 0 0 O/^^'Mtc^S Lv^o -<7)|EHJ: »)/h^v^<!;^m5^ 

[0 0 5 5] 

immWl-^ 1 9 8 6^ BfiJX^ifWtt) i;#L<IB«c^tLTv^^ 

^ vvT^>- ^'^b'^t^<7)#^J^fi^^::J:oT^|f>tL^o ftiIv5f-;i.{i^i=-»5 0 
0 - 5 0 0 0<^*°'; j:-y^7";i/v:t-;i^. 4^°';-:i^-7^;i-v^-;^. ij aL-r-;UJi 

[0 0 5 6] 
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^-v: 23/ 



1, 2 -y°U/^yV^-)V, 1, 4 -^'rJ' > 1, 5-^>^>v:t- 

)\^. 3-^f-;U^ 1, 5 > v:^-;!/. 1, 6 2, 
2-v^f-;H, 3 -•7'o/s*>'v;:t-;l'. l. 8 -^^J^ > 1, 9- 

o 

[0 0 5 7] 

^ o 

[0 0 5 81 

M§I i^'^-)^tLX {i±fS'-^° J^;^ X V ^ - >»Ko ^* 3 - tc-^j^ l 

^) O <b |WI Cit^!^W<D^:^^hm^ ^ i: >{>^^t? § ^ o tfzS 'Mnm±<7)0^m T - 

-ii:7t:i9. ^'') 'y u ^ ><DMm<DOum'^m^i- ^ tX^ y vT^> - h^>?I^I:^Ji: 
^TJii'fbl* ^ ^ c .h ^^x ^ ^ o 

[0 0 5 91 

y vT^-- h^t^f^t LXitMD I (v-7i-;i.y >v>f y vT;^- h 
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^-v: 24/ 



) . 2, 4-TDI ( h 'J l/V-v-r y vT:?-^- h) > 2, 6 -TDK 1, 5- 
NDI U>v>r VvT^^- h) . TOD I ( h U v > v-f V vT^-^- h 

) . p-y :^=-]yyP4 Vz^T^^- XDI (^v'; l^^vM" V vT;f- 

-h. HDI (^^-iJ-^-f-P^v^r y vT^-- . IPDI (-fy.-^n>v^ 
yvT^-^-h) , HeXDI (tK^y^JP^vU ^> v-f y vT^-^- h) . H12M 
D I (7K^r^1)n V y ^ - ;w ^ > V y V T - h ) ^ ^(Tjflifl^^^, jjt:^;?^ v ^ 
y v T - h ^ 7&^'ffl lb tL^ o 
[0 0 6 0] 

Lv^a^ti (8 0-1 5®4%) / (5-4 0K1%) / (15-5 0K»%) 
.-}fij^l/^>;^J3i(7).^7l^3'>^?tJt(±l-5me q/gTi^fiFt L<> 1. 5~ 

.-^•i;^^^>#J3g<7):^'^y^^#^aj^{iO-2 0 OV-^^Ut L<, Ml^(±4 0- 

[0 0 6 1] 

[0 0 6 2] 

y'ne;!/ r^J^Jiz-h. y*^;i/ (^^) r^vi^-h. (> ^ 

ttilE# 2003-3068179 
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^- V : 25/ 



'}r>. h y^vJ^^. T^'JJUT^ h% MIw-bb^ 

i; 2 - Kn^ vT^o tr;i/r U ■r-'U^ 3 - H Kn:^^i>-7'n tf 

[0 0 6 3] 

tv^m^ffiti 2 0 0 - 6 0 0. Mt'ftfS L<(i 240-45 ^-Qhho ^ 
[0 0 6 4] 

!^75^'* ^ o 'i^' 'J V V T ^> - h 'fb'g-!^ \t 3 1 HgJ':iL±0 >f V v T ^-^ - h 7i>^ft? t 
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^-i^-. 26/ 



Mci^&^iZiiV') :>i^U-)l^-:fU/-^> (TMP) ICTDI (hUUVv^rVvT 
^3■=e;^#^J^L7t^^:-^tJ^ TMPICHDI (^^-^-^^W^ v-f V 

-h) ^ 3-tMtiJPL7t:^l:-^t?. TMPtlXDI v 'J W> v-T V vT^>- h 
) ^:3^;vftiPL/c'fb'g-tf. ^i:-'T^i^ VvT^>- h'fk'&tJo TDI 

<7)«l'^'f VvTp? l^- hM3»#. TD KOm'k^ Vi^r^U- h 5 TD 
I Oii-^^ V vT^ l/- h :5.0^'Ctt^<7)rI'^tJo HD I <7)'f V vTJ? W 

-hM^-^tf^ I PD I V vTJ? I/- hMM-^J^o ^ibtCi?;!/- KMD I ^ 

CtLib<7)4'-e^^ Lv^OfiTMPtiTD I =^ 3 ^Mt*P L/i<k-^tf. TD I <^ 

[0 0 6 5] 

<b^J ^ ffl T ^ ^ v^o - 0*&^i&lt#M'fbWH^* t T T iJ' U n ^ ^ fi ^ 

#f r ^ <!: ^ffl^T&MSTi- ^ o 
[0 0 6 6] 

IS'&^Jcoi^JUnSfi^gitt^O^^tiS^^gHi^l^* 1 0 0 ^AUKM LT. 5-30 
»&mmtL<. 1 0-2 OK»g|57&^Mtc^i Lv^o 
[0 0 6 7] 

2ts:f&B^ U ^ tt a m\^m (i , -E^g lifD i: Tr^JlJp^J ^ J^p X. ;i> C i: 75^'-e ^ o v^]!)P 

^jt L-rti. mmm. ^m.^\ • ^tJ:s*^j. pjmm. ^^m^^m. mim 

lhm^2 003-3068179 
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5 ;ui^^i^ h ;^i^7>i^ ^ v ;i/4^>^i^ jn.^;u7 ai — -'I' 
- ;y 7 i - 7> .1^ > ^^<7)5§=#;!^:K#^W#'}^ ^ J; o r :^ U # 

^ y Krv^vj^x.-^y^, ^ y^^-9-T'v;i''i^J^4^>^. -Ty^^^^^T^v 

)\^ij'}^mi^. v^^y^-^w. ^ v^^a 

^i^^ 'j >^try u >^^>>'';vy jl— v^^a-^^^v^ 

if;i/yi-;w, >^y'f^;i^y >m^y°^^^y 

;i/yi— 'j — ;i^y ;w^<^^#:^'; yB.^^7^)^isxxf't<Dr)\^ij 

'j^^il. v^^^^'f-^w, 'j >^2 -j^^;!^^^ v^i-. >^-r y 

y y-;!/^ >; >^-r y T■'->;^. v y -7 >f'->;i^. u^^^yKr* 
v^v, >; >^-r y^^-^f xi^;^. u y ^t-'v;i/> <; >^-r y-^^^ -> 

(D7)\yij')^mik. yy')yw.. ^-^j^^^^m. y^7-T')yM. 

^^>^. ^-rTU ^^r-f-^u. ^v^yw.. ';7i/>^. j^^-r 
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)V\£9y V ')7.7-TV~ Vm(r>m.mWL \ 0-2 4<7)^l&^D$g'^^'i•^■e^^lKL 
ri/^Ti <t v^-ia*14J3gJ!S^i:^^m2 -22 W^fQ^S-g>^'g■^T'^^lK LT 
v^T^) J:v^l~6fiiT;U3-;u, Rm^l 2-2 2 <7)7f^|&fOM'a•^^^T'^^ll!t 

7^;wS/i{i#«fl^^a^y^T-;v. .^^15:2 - 2 2 ojj&jromr 5 K. >^^iS:8-2 
2 Olgf^t^ T ^ § o tfz. ±M.mt-:^mmm\- C ^ - h n 

J:CfF. CU Br. C F3. C C 1 3. CB r 2,^(D^^^u Yz^ mtii^m^^it 

[0 0 6 8] 
[0 0 6 91 

3 0 M4%J^:iTWi L < . $ S L < {i 1 0 M»%i':i.Tt?*^o 
«in^<7)r3^lJD%«0*^*:^J<!: LTii. -^Jx-f^. B^^rWI^lSU : NAA - 1 0 2 . 
liVv^filSM'ftJJtflS^. NAA-42. iJ^:^ySh. ■:^>r^->L-201. y 
-:t>E-208> ry^BF. Ty^LG. : FAL-2 0 5, 
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FA L - 1 2 3. mB:^mm±m: : ^^pj^)\^yoL. mmitmtm : ta-3 

•/tMtti^ : BA-4 1 G. ^mitm±m : ■7°n-7T>2 O l 2 E. 
;i/PE6K -f:*-^>.yhMS-400 ^7&^#if ^ ti^o 
[0 0 7 0] 

^ yrf'-'U'^- h v^'U^^-^-y^, ^y.-^n>, T- h y t: Kny 7 ^<7) 
h ^iJ'y-;!/, ji:^y-;u, 7'nyNV-;^> r^y-;v. -fyy^;uT 

>'^^> S^^y^^ii/^ I^^y'^;w. I^^-f y y^;!^. S^^-f y y'n $1^^^ 

^vlx^. i^l/y*-;i/, ^o;^^>'^f >^t'0^#il^<b7K^«. 
yi^D'^^ K\ Ji^py^n^^ K. izgia'fi:;^^, ^nn.-j^;wA, :x-^vy^u 

K> ^^^ym-kmy^-f^^tt^-^^h^o 

[0 0 7 1 1 
[0 0 7 2] 

ttlliE#2 003-3068179 
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. t fz^km-r h ^m'^m u is v> -c it^Kmm.^i^(r>^m ^z.MU(r>mn.^xm. 

7^^. mmntLxktmm'^'^mx^^-r^fzibi^m.nm. m.\mxm^.<D^ti::h 

i4^[6]±$-<i:'2>. mmm<Dm\\miwm.i^mx^ < Lxmm^)}^^\^±^-^^^j: 
t':d^^K.hfi^o tfz^^mxm^^hft^immi<^-r^xtfzii^<D-mi. m 
^m^^^^ii^mi^mmw^U(r>mMn<7)^^irix<r)xm.xmu lt ^ «t v>o 

imjimxmuir^m^. ^nxmxmu-r^m^. ^nrnzmu-r^m^. m 
^m.mizmm-r^m^^j:t^:^^$)^o 

[0 0 7 3] 

tfz^ :^^miz}Hf^mnmizii^ 'j^^miiZjZ^CXi3-^^yy'yy:>^mimir^ 

Zt:^^X^ho 

tL<bO*-'-K>r^ -J ^\tWm,-tfz{t^^^^xm^-^^^hif-X^^o iJ-^- 
^y-y y^^mmir^m^. ai4^<^«*t;**LT0. 1 ~3 OS»%T'fflv>^ 

Lfz-^^<^X^^mxmm^iX^^fih<D:^-:!i(>-7'^ y '^It. ^i^mx-t 
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[0 0 7 4] 

III. 

:*:^gg<7)#N?^14^<7)^iii§^{i— J|^H?SS9 0 0 n m@S<7)#mi<7)^i§;{>5 3 
%mT75^'^* Lv^o "^-r i^n tf y :^?-7.®Jg(i, a# 2 5 ~ 6 0 k g/mm2, 
^^\^<\t^'yY^'()^mmrthfzib\z^ 3 0 - 5 0 k g/'mm2'e^ I9 > IfM 
^MSft {^^mMM HMA-4 0 0) ^rfflv^T. ^^8 OS, 3fcS#S0. 1 

[0 0 7 5] 

-^^yf^ -j^^m^-th^^. m^mh%(r>m.^\zn\^x Q> . i-ioook 

P H ^ }^(D%\Z7f:. L TtilMf 14 ^ B fit) 1: v^:^tt ^ ^ i: ^ ^ ^ oTtg 
ts'L7^^mx^mt-t^^'^(^Xhho 

wm.'^m(r^m'kimm. fir^^j. ^s^m^j. y^w. 'mu %wcnm^(r>mt^ 

[0 0 7 6] 

IV. ^v-mt-^m^ 
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[0 0 7 7] 

:t7-~yizitmLxmnMLm7mm<m^^ft;bo ^<DXd 

^MtLXit. mx.l£. - hn-b;i'n-y^, yj^y^i^mm. mt\^^}^^Mm 

. ^')yu^z^^<Dmm^m^ttiiiztih^M^Lxmm-t^^t^^x^^o 

[0 0 7 81 

VI. T^m 

yui^ymm. t^')T< mm. '-^°>;t< km^ mmi^^vm^m. mn^m 

[0 0 7 91 

VII. mm^ 

ti3f)0. 3-3. 0 ium(r>^mx^^o tfz^¥^n.^ni^(r>UtL^^m^ii. 
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3-8 O;um-e^)^o tfz. 4mi^^m$'t4mi^mtfzimi^m<Dmi>^Tmm 
^mntzm'k. Tmm<r>m^iio. oi~o. 8//m. «fiL<{±o. o2~o 

iiKMn(Dmi^^ifhtifz^^y^::3-hm<Dm^ii. 0. 1-1. 0 /xm. 
L<{i0. 2-0. Syum-e^b'So 
[0 0 8 0] 

^(D^mi>^x^m.mit^ti^i><7)x-$)^-^^. —m^iio. oi-o. lOfxmi^:). 

TX-$) I9.*f*t<{i0. 0 2 fx ml^J.± 0 . 0 8// mliXTX^ •!) . ^izUt L < 

(io. 0 3-0. 0 8 /umx^^o tfz. m^m(om^amii±5 0%l^J.M^ 

«fSL<> ^iblc^^S L<(i±4 0%JiJ.|*IT-^^o 5ll'tt^{iil'^^< ti,-m^ti 
[0 0 8 1] 

2^|§H^£7)«14Ji<7)l¥${i, 0. 2-3. 0//m-e*f)> 0. 3-2. 5 // m 
T-ab-?)-.!:;!)?^^ t <^ 0. 4-2. 0 // mtr^>2> ^ <!::6^'^ t Lv^o '^is 

Jt75^' 1 0 T • m ( 1 0 0 G) i^Xytfzitiljmti-b^l. 9 6k A/m ( 1 0 0 O 

e) ]^XTxhz>:Lt^mL. L < m%^smM^i^t^jmt)^nfz^j:^^z. 

[0 0 8 2] 

VIII. mm.-ii'{k 

i>mMTM. 5^%lt.^. iii^xfziih<DiM(^m'ik\Z'g^W:r^jB\^xm^ffzi^^i: 
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%J':J>±7&?0i Lv^) io J: 1 0 0 MMm^HL 1 5- 5 0 0 KMfPO^H 

-efllf^a^tL^o -tL^(7)rS^^a<7)i^^fflHoi/^T{i#P?^¥ 1 - 1 0 6 3 3 8 
#^¥1 - 7 9 2 7 4-^^^mE«^tLTV>>i>o i/'c. i^te^ffl^SisJ: 

[0 0 8 3] 

(Dmi^mmm^mt^m>k$)^\^^immizMmm^Lx i> x\^^o ±tmiimmm 
^ y-^tmi (BSfn5 8^5.^ 3 i b) ^##tc-e§^o 

[0 0 8 4] 
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v\ Sifieeifii t-t^zt T-Rji:^i6] K^:^m^j:m%^ii'kH^-r^ z.ti>x^:h 

J: o iz-t^ zt-^mt L < . m^^mii 2 0- 1, 0 0 0 ^mm.<D'a.m 

[0 0 8 51 

0. 2 5mmt3i3V>T0. 1-4. 0 n m. ft? i L < 0 . 5~3. 0 nmOU 

JiK:^ U>iS^iJ!iS^M-r^ <i:lw J: O^T^^h.'&o > rJ^M^f^ t LT{±. :^ 
>^-D-;K^iajt^r 6 0-10 OV<D^m. 0t L< {i7 0 - 1 0 0'C<^^ffl 
. #H$f i L< (i8 0 - 1 0 0'C<7)|EH-e^J), JE:tl(± 100~500kg/c 
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mCO^H, L<(i 200-4 50kg/c m<^)^HT-* 0 > L<it 
300~400k cm<Dm.m<7)^i^X'i^m^-^^^tlzX'oX^i:>ti^Zt 

[0 0 8 6] 

o 

[0 0 8 71 

IX. mmmm 

^§tmizm^^hti^m^tmmi^(7)mi^m<7)^mm^m^mii. 1 0 0 ~ 3 0 0 

T-m (1. 000-3, 000 G) t-^^o t fz^^m <^ijimtl (Hr) (i. 
143. 3-318. 4k A/m (1, 800-4, OOOOe) "C^^tJi^ ft? 
^L<{il59. 2-278. 6 kA/m(2, 0 0 0-3, 5 0 0 O e ) T'*) 
tiL?^tK^:»'^{i^v^:^;&-'$fS L<. S FDiBitfS FD r {±0. 6JiiLT> ^ 

[0 0 8 81 

2^l&§gT'fflv^ibn-2>i^^fE^li#<7)^-y KlC*t-t'i>it^#^t±> 1 0- 

4 or. ?lJtO- 9 5%<7)iSffltc^v^T0. 5^:JITT-^0> L< (iO. 3J':i 

5%#C/T'<7)?f14^(i, Ml*I^:^fS]-e$fi L< (iO. 98-19. 6GPa (1 
00-2, 000k g/mm2) . B&if5iS{i. §fSL<(i98-686MPa 
( 1 0 - 7 0 k g/mm2) . m^tmm^<D^n.mii. ®l*I#:^ffi]T'ftf $ L < 
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{iO. 98-14. 7GPa (100-1, 500k g/mm2) , ^^(DZJ^li 
. ftftL<(±0. 5%i^T^ 1 0 Ot:J':JlT<7)*'bk9)>&fiJgT'<7)^TO^{i. ttf-t 
L<(il%J^JlT> $e>tifiFS L<{iO. 5 %Jil.T> «^$f ^ t < 0 . 1 %J':;t 

[0 0 8 9] 

mnm<D:ff^:^^m^m d i 0HzT'?Bij^L/ciftW5f,^?¥i4Pj^<7)a^wtt^ 

<Dm±,^.) {i 5 0 - 1 8 0 v-/)mt L < . $m\im<7)tfni o - 1 s o vi^mt 

Lv^o tm^Wit^iil X 1 07~8X l O^p a (1 x l 08~8X 1 o9d y n e 

?^14^4'tC#S;h.^^@-M(i$fi L< 1 0 0mg/m2ji;T> ^hl^Ztt^-t 
L < {± 1 0 m g/m2j.:JLT-e*)'2)o ]^^^7&^^-r'2>^P»(i#N?^14®. t 

L< {i3 0#s:%J':XT> $ tc^J L < ti 2 OSH:%J':JLT-r^^o 

[0 0 9 0] 

mtte<7)T0P0- 3 D<7)m i r a u -/^-CiliJ^ L/ift^^M^Mffi^ R a {i> 4 
. 0 nm^^JlT-e^Ox L< (i3. 0 n mJ^JLTT**) . $ ^ $ L < {i 2 . 

0 nmmTT-ab'S)o ^^^4§Oft:^^e5^ S Rmax'*^ 0- 5 y« mJ^JJlT. + 
$SRz{i0. 3// mJiJlT. ^''MllJi^ $SRp(i0. 3/. mJ':iLT. ft^'L>M^?^ 
$SRv(±0. 3 /ii mJ^T. ff^'L^MB^^^ SSr(i 20-80%. S A 

a{i5-3 0 0 fiinmt L^^o mn.m<7)mmm^li 0 . 0 1-1 jum(Di^^^ 

(Di><D^ 0-2, 0 0 om<Dmmx'BMAz^^-t^^t:fy^-^mx'$>y)^ ztii^zx 

^ - J: ^ ^®14<^ ziy hu- )]^^m\im t^v^JPi" 'i) ^^OJ^S ^ 1/ > r 
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[0 0 9 1] 

^^0^O^^^f£li^#(i, ?^^fBiii^#:H^^^lS$i^ tLfdf-^^S^^-t^^ y 

1. 5 TJ':J.±-e*^^t7!»^^$fS Lv^o 
[0 0 9 2] 
[HM^ni] 

(*Mi^J 1 ) 

'^m^'k^m^ : F e 8 9 a t m%, Co Sat m%, Y 6 a t 

m%. He 1 9 0 0 O e . I^h^hT-^-^X 1 5 nm. B ETJt^M^e 0 m V 
g> :R«lSO. 0 8 ;«m. IWJt7, <ysl50emu/g) lOOglS^^^-T' 

tiem^li (B:$:-t':*-> (^) MR 1 1 0. M-^JSS 0 0) 1 0SI5 

.i^-ijO.Xx-'W^^"'; •> 1/^5' 5 0^ 
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